the last month or two when the non-protein nitrogen is high and the dog on the verge of uremia, the hemoglobin production may fall to zero in some cases (Table 6 ) but again may be only slightly impaired (Tables 1 and 3 ).
In contrast to this picture where the nephritic dog shows but little incapacity to produce hemoglobin under standard conditions we refer to similar experiments (2) to show that infection causes serious or even complete incapacity to produce hemoglobin. Experiments are reported to give convincing evidence that endometritis or sterile abscesses wiU cause almost complete inhibition of hemoglobin production in the standard anemic dog. One may raise the question therefore whether in man the renal injury rather than some obscure focus of inflammation may be largely responsible for the anemia associated with chronic nephritis.
Glomerulonephritis in the anemia colony is not rare and 11 per cent of the dogs show it at autopsy. We note frequently endocarditis which may have been a factor. As one cause of the endocarditis or 485 nephritis or both we suspect distemper. Distemper was common in the colony in the early years of this program but has been largely eliminated by the use of the Laidlaw-Dunkin vaccine. Intestinal infections with paratyphoid or dysentery organisms occur rarely in these dogs but this may be a factor.
Glomerulonephritis in dogs as we observe it begins insidiously with albumin, casts, and a few red cells in the urine. There may be no clinical evidence of nephritis for years but we may observe short periods of low food consumption with or without vomiting. Gradually over one or several years the non-protein nitrogen of the blood increases, the casts become more numerous and functional tests show decreased renal elimination. Acute nephritis may supervene at the end. Food consumption fortunately is usually excellent even up to the last week or so preceding uremia.
Anatomically the kidneys present the general picture observed in human glomerulonephritis. The kidneys show a scarred surface, the cortical striations are obscured and the cortex often narrowed. Histologically the glomeruli show adhesions between the capsule and glomerular tuft. The glomeruli may be large or small and may show hyaline degeneration. Casts are numerous in the tubules which show abnormal epithelium. Nests of mononuclears appear frequently in the stroma of the cortex and the stroma is increased in amount. Acute nephritis is often superposed.
Methods
Dogs in the anemia colony are kept under uniform conditions. They are born and raised in the animal house, protected against distemper and other infections, yet many of them develop a true nephritis. The routine relating to these dogs has been described in detail (3). Although not given in the condensed tables (except Table 3 ) the dog is bled each week to maintain a constant anemia level or stimulus for hemoglobin production. Complete red counts, red cell hematocrit, hemoglobin determination, and blood volume measurements are done each week. The urine is examined for casts, albumin, and red cells at intervals depending upon the clinical condition. Non-protein nitrogen of the blood and renal function tests are done and recorded in the clinical histories of each dog. All dogs tisted in these experiments died with high non-protein nitrogen figures and the general picture of uremia.
The liver extract with and without iron has been described elsewhere (4) . It is potent in anemia due to blood loss as indicated in Table 7 and elsewhere. It does not contain the principle potent in pernicious anemia. The pernicious anemia extract (343) contains only 10 per cent of the potent factor active in anemia due to blood loss.
EXPERIM'ENTAL OBSERVATIONS
If the information about the progress of the nephritis is meagre the reader should remember that the primary objective of our studies is the physiology of hemoglobin production and this report is a byproduct. With a considerable anemia colony to be followed the Table 3 ) but made a good recovery, lived to 1937 and died in uremia. During 1935-37 we note a few periods in which the hemoglobin production on standard diets (pig kidney and iron) was definitely below normal but this was not a constant finding. The blood non-protein nitrogen was above normal on many occasions during a 2-year period 1935-37, Table 2 . There was terminal endocarditis and bronchopneumonia. Table 3 (dog 26-164, see history above) shows a period of 15 weeks in which the dog came close to uremia but made a good recovery. Table 3 gives the usual experimental data (except red ceU count and hematocrit) which show that the anemic dog produced a net amount of hemoglobin (79 gm.) due to iron feeding which is normal just before the uremic period and a low normal hemoglobin (69 gm.) output due to liver extract plus iron just after the uremic period while Table 2 and History). Table 6 (dog 27-233) shows a continuous anemia history of 4 years. During this time the hemoglobin production on standard diets is within low normal limits. Renal injury was first noted in 1930. An intestinal infection was contracted in December, 1931, and caused severe clinical intoxication with bloody diarrhea. A second episode of diarrhea and intoxication was noted in August, 1932. The etiology of these infections was not determined but it was probably due to one of the dysentery group of bacteria. No determinations of hemoglobin production were made during these periods of dysentery and convalescence. 10 days before death a kidney feeding experiment was begun. For a week the food consumption was satisfactory and the hemoglobin production zero but it is not safe to say that the nephritis alone was responsible for this as autopsy showed a terminal bronchopneumonia which may well have been a factor.
Summary Table 7 needs little comment. In addition to the five dogs tabulated above, determinations from five other dogs with fatal nephritis are included. These ten dogs with glomerulonephritis were observed in a group of 92 standard anemic dogs coming to autopsy in the last 10 years. The division into early and late nephritis was arbitrary and usually each period represented one-half of the life story after renal injury was established. In the early nephritis group we see that the averages of hemoglobin production run close to the control hemoglobin output for normal dogs--about 85 per cent of normal if we exclude the figures on kidney feeding because of too few experiments. The late nephritis averages are a little lower (70 per cent of normal) but this drop is not conspicuous nor uniform.
SUMMARY
Spontaneous glomerulonephritis develops not infrequently (11 per cent incidence) in the anemia colony. The course of the nephritis is insidious and usually extends over several years but ends in uremia, often with terminal bronchopneumonia.
Hemoglobin production in these standard anemic dogs is well established as related to various standard food factors. These tests are summarized in the tables above to show the changes that appear year by year in the life of each dog.
